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a^l, O^b^l, a + b^l) frh$L%> #P H t A l c IndGai- c - 
d N (O^c^K O^d^l, c + d^l) frt>$LZ>WMm tZ'J>%: < t 

V:£o 

&fcmmtm2<D&^$Lm*^L, m&mut. miRvtm2<D&g,%mmz 



tBSE#2 003-3062651 



mm 2003-190549 



2/ 



[»*^6] «ITIBiaSffl*«0— *0±ffi^S§LT, Ga e Ali_ e N 
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mm&m<n±.tzmf tutu m&±.<o p mmm^mwm t , 

Kpffl3*fc«MIM*fl*0±K|fcltfcft, ^<H> Al a In b Gai- a 
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^i-i>nl»^ K - L ?t i 2 O n Stftt^ilfti t 'J?%< ti>2M 

zm-tzztzftmL-tzfimaai 37^1 s^^-rn^im^tm^mit^ 

nmm2o] mm^pmmitm^mima. Ai f Gai- f N (o< 
f < i ) frb&z pm^y? 9 vmz^-t&t^m 1 3Mi 8ov»w» i *i 

umm 21] Hute p m n > * * h «»±, flrfB*Kffl-c p m^m^^s^ 

[»*3S2 2] HufSpM^>^^ h«t±^*< 2mfrb%*), m2m 
it, plItiltM$*i?tA 1 gGai-gN (0<g<0. 05) St, 
ill l-fft-ffc ZtifzA lhGai-hN (0<h<0. 1) mtfrh%<0. A 
1 g G a i _gNil±A 1 hG a i - h NiJ: ^^pS/FIEMf 

^ 2 1 tm^mm^-mwrn^o 
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Mw*tsft**»] 
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r-vsr^f ^fWtT-fV^XCffli/^ni), Sffc^SMfc ( I n x A 1 y G a i - 
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x _ y N, O^x, O^y, x + y^l) v^^MM^^T-O^ii^vi 

[0 0 0 2] 

[I£*^#t1 

S Lv^^-e^^^ ti$m£Ztir\<^z>o ItW i: (it 7 r 7 It± c ^ft $ 

^tzmitw^mfom^teTihnmw&L ed. i^itfe led^ld (ix-+r-^ 

[0 0 0 31 

o Lfc?&*oT\ ^^^7 7^7, S i Cf^IfStO±t:titI^^ 
Sffi (MOCVD) ^fljffl LTG a N^^ft^^^^xn-^e^^->Mi^7/Lffl 
S*iTV»£o #11-9- -7 7>frM^lv>S«W7 r >f T3MS±»w 6 0 0°CfI 

^L/:c #rait:i^ GaxAl i-xN^777|tLt, fO±Clft 

[#I^« 1 ] #M 2002-154900 ^ftW. 
[0 0 0 41 

[nw^ft l «fc 7 -t £ mm] 

(PI— IB) K2oom*£tta5*tS*»t&£fcKfc*o ZOtztb^ *77^7f© 
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4r*-r &*t3R-OiRJRtl «fc *9 TtlX •) (±1 LS&sp*** L < & v> -9 Pplffi 4 * * o 

[0 0 10] 

-r & ait^^sflc^T-s ^ o»jg^fe * im-r zz £-?$>&<, 

[0 0 1 1 ] 

|o]i-^-0(7)±®^^-r^«<7)— ^0±M±^, 4>&<£&, DSJiUlOpM 

Mftt^jlfWf t > Al a In b Gai- a -bN ( 0 £ a £ 1 , O^b^K 
a + b ^ 1 ) frbJ8LZ>#FmtA 1 c I n d Ga i- c - d N (O^c^l, 0 
^ d ^ 1 , c + d^l) frb&zmSLmt < t &^tr*^#Ff#*S££*ri- 
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^mfcmzfcmmt:, >k^xv>nmm^mw-m±.^mLtz^\ <?>m&mtm 
WLm<om 2 <Dm&m t zftLxm&mmmfotmut £&£-u ^-osm* 

U*V&£-f2>£7KLtz<DX% p IlittfiM^li: fi p III, fits 
W £ n liitlJ^i^li: (4 n III * Mc"f & - t &X § * 0 - ft K 

.to, t>mfetnnmtztt&iLx%m-f2>zt&x£2><Dx\ m%^^- 
itLxm^<v%?&z$mi-zzt&nmt%z>o ztuzxt). mzmmz&^^x 

i> §kit m^J <7)ift v Mfc^lMlft^ S: tt«"T * - £ t%Zo 
[0 0 14] 

XJfl^Rt0 3oojfe»3R«»:S:-€-*L-e'*iA, C t Lfzt I, TA = C>B 
J i> L < TA>C>BJ fc-f & e 
[0 0 15] 
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0 ^M^^iJi: Lt, L-C<W7t^7*4£2 GaNi23?: 

J&ftU G a N/12 3 OJtH£*NfcK2 4 Sr»^i--&«r#«r#x.*o t77^7 
Oili^tA {±, ft 7 . 5X10"6k-1t?*»), G a N <£>8fcj$5li^&B (± 
, ctt^rRj-Cj^3. 17X10-6R-1, a«I^f6]T'^5. 5 9X1 0~6k 

3&«PJUHfcfc&fci&, 1 7 7 ^ 7|« W c iilC c ISfi H/: G a N Wl^, G 

mmmm. czn^tz -xnmsL zfzm-r&o 

[0 0 16] 

z-r\ fmmmi<^m\w tc>a>bj ^^^<DK*)itm2<D 

X n \Z1ZZ> 0 -tr77^7St2 2 <D cMJLtcG aN|23 ^IMLttltli, 
EI 2 (a) HjjrT.fc-9 GaNl2 3 Wfi^OIttt^otv^o 
GaN|2 3W±C, ftilMC^t 7 r 4 TifOiiiMA J: 0 
^#it2 4^t^i:, 02 (b) ic^t* «fc d R •) <P#|6]ri f jiMEi-* 
o «IO<h£, G aNi2 3\,zi±±&%mfr1) s 1mt>2>tzib. GaNltC^^y?** 
£££ 0 > G a NJf i^o^WI^i:^,, 
[0 0 17] 

^Kfc&o Jf> f 7 7 ^ 7lt 2 2 « c S±i: G a Ni 2 3 L/:tit 
li, i3 (a) C^fiTi:, GaNi2 3Wfl<7)Rl)fttt^otv^ 0 
^GaN12 3*>±K, if«tC^G a Ni(OiiIIitB i ^ 
5#l«2 4^f^^ 13 (b) tZ^i-i^tC, Rl)0^[p](«^t»«:v> 
o 03 (c) K^-tJ:^;. «7xa^±T^$^:I, HI3 (d) 

-tXnlz. y-7TJTm®t2 2Zm3z-fZ>o IWtl, t77^7it22^i 
it4j§St'Rt)WW^bf,f, t77^7lS2 2 OffllJ^Ofl^OR^f^ 
Z<Dtz#>^ ^77^7112 2 £flFgK J: oTBfe* L J: "9 LT 
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r >f 2 £P&*L<£ d tLtk +r-7 T^f7it2 2^G a N«t> 

f)Wt)(:(^o iot, +h"7 r^Tit 2 2 0|&*7^$£ L < , it3&H7--7T 
<f T^2 2 ^riiLJ: ^t^i:GaN123 t3#jn^fij^t^ L i o 0 
[0 0 18] 

-tUCttU *ft^3S^<7)M^ s rA^C>Bj-e*-6*&^ »>.3^ Jim 
4WiTi:Wo i-T, t7T^7S«22WcI±CGaNi23ML/: 
RlsTfi, EJ 4 (a) Kgrf-J: ? G a Ni 2 3 Offl^flOS •) ff^c t * o t 
v>& e ^GaNl2 3<7)±i:, iiIMC#t7 7 ^ 71^2 2 Willf 
»Afc|iJi:5&\ W^^#*«2 4^f^t, 1214 (b) iZTji-f £ 7 
> E^7»fD£*i£o >XK, H4 (c) KgrJ-J:-? *.x^*_LTRIE$-e : fc 

HI 4 (d) U^-TJ:-9tC, t7 7^7i«2 2^iitl)o Z\<Dt£, 
r^7l«2 2 t77^7lfi2 2<7>ma>*£!i<ORi)ffiklzmit't 

ffv»lrV»o l--f!!S|ti:±ott7 7^7St2 2^^m^{:^, 

•777^7il2 2^G aN!2 3 S>V> 0 MoT, t7 7^7l| 

2 2 GaNi23 ^SJti^fiJ^H^i-^ d t fcflHWCi & e 

[0 0 19] 

-ett-PtLA, B, CfcL^t#, TA^OBJ i:i"-i)C<htcJ: *K Mffc^* 
^T3fe«2 2*|!^*L/i^OXe* , #^tC^43pJ^r<>*-&o BP*>, HI 4 (d) K 

ti^cfjbtfi)ii#i2 3 offl^floRo^flt 

&U2 4<Dm*m.M-f&M£W.MliZ£ ot77 -y h *)g,\,* 0 MoT, Mfttf 
2 3 OWSXeniJi/^T^— ^SfSW^i: & •) , 7tMJV^77^ 

[0 0 2 0] 
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o«3Rf£i&Ao± 1 o %®*T**>nt^v* 0 mit^mim<omm^m 

[0 0 2 1 ] 

KHfUi/>o &^b#k{±, fHi s^2(7)* B B H ffM/io^-tL^n^tf^i- 

[0 0 2 2] 

±ffi_tK, < > 1 p MSftt/^frf L A 1 a I n b G a i 

_ a _ b N (O^a^l, O^b^l, a + b^l) frbWLZKPM t A 1 c I 
ndGai- c -dN (0£c£l, 0 ^ d ^ 1 > c + d^l) ri*lbJ£&l*M 

(c) ±iepHW*M«±^ ±IEMi£^U 

( d ) ±i mmmmrn. t ±urmm t z &&-r zztzmmt-t&o 

[0 0 2 3] 
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^co±®«LT, Ga e Al i- e N ( 0< e ^ 1 ) "7 
rft, T> K-7°C0G a N & n & K-^L/:G a NOV»fftMf> 

G aNifclinS^ft* K-7"L/cG a NO^f n^^f>t*aiiafi!tg«l±, 
[0 0 2 4] 

*mwmi-z%z>z.ti)^%z>i)K rmm^xz/z<D^ummmt ltg 

iI«tM«£^L7^ Siffllt i: Til i3 J: ^'HMf 1 0 G a N ^ i 

* J «b > g eiRJR £ PpaiJi" Z> - £ rt J olf g & & e 
[0 0 2 5] 

^l£TOt^GaNi<7)I)|^0. 1 ^ m, tti L < ti 0 . Ol^mC^^i 

i ^mJ^T^f^k^nrv^^^ i§^co^7 o%ja±*JRffi-r 

0. 0 1 ,«m&TK»Rffc$;ft-Cv>*J»£\ §£ft<7) 9 6 %J^±^^tH"t- ttfX* 
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[0 0 2 6] 

If, GaNM©I n^A 1 ^aL/:i^t*oT^ ^<0±i:^fSi 

Lfcri* fc, £ SMI* ttiW-t * - ri f -C § £ o 
[0 0 2 7] 

;l^-+0. 1 e V) 

>f >y/*J 1 t LT#x.ti{f^^o fflRlf 3x;iS&A 1 - x B x COM 

it^mi^^y K^> y -7°i^^^-{i, 2 %| H B B A C t B C^'> K^> y 

^x^k-^eg, ac, eg, bc^t, ^c-estit^^o 
e g (Ai- x b x o = (i-x) e g , ac + ^e g , bc- d-x) 

x 

[0 0 2 8] 
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[0 0 2 91 

7& ? A l a I n b G a i - a - b N ( 0 ^ a ^ 1 > O^b^l, a + b^l) tf» 
^^.aibW^^^M-r^^O-C-, A 1 I nGaN^jttSiljfetfi: 
i3V*T, #^^r^ft^^^Mi-^*T-UMCTfg-e^^^\ #C3 8 0 nraW 

§ £ o ±SBO f&teS f ± „ #P V # ? I nA l GaN04 %S a H a ^ h $ *l 
, M»^^^:t^fl^o < & A l Sr-g-trS 

[0 0 3 0] 

K-7V>G aNt*0, ±^*ftS*4JS'fl:!»^»fl£fli^A 1 v Ga j- v N<£> 
1 v G a i _ v N^tA 1 <^ B B B Jt£f&*^*£ < Ltv^MMl^Ht^, 
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mm a, ns^7 7KicAni B wii^ (^x.(f5%j^±) mitvu^fa* 
wzmmLxmitfcmm y-?°t lt^k tzt x.[t±.[zm^^^mtm% 

mWm^Si K-^A 1 v G a i - V N-C^^|^ 7>K- 

[0 0 3 1 ] 
[0 0 3 2] 

*ft^3^H^^afb^«f**T(i, #tC3 8 0 nmTOM»l 

ffc«#»fMlO±JC»j«$#i, ^&<fct, Al a In b Ga !_ a _ b N (0 
<a^K 0<b^l, a + b<l) *<bJ£*#pfJf fcA 1 c I n d Ga i_ c 
-dN (0<c£l, O^dSSl, c + d<l) ^J&&®Mt £#1" 

[0 0 3 3] 
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iS51*-e»?ft^^O/h$^^tt#t Lt, flUtf, Ag, Cu, Au, Pt 

0, c r , n i m^mrh^ho 

[0 0 3 4] 

* £ - d: ^pi t £ o . *> & a* t> . pftmommmk £ t# o 

[0 0 3 5] 

Ixft t>n, ^<H, Al a InbGai- a -bN ( 0 < a ^ K 0 < b ^ 

1 , a + b< 1 ) frb&&#pmtA l c IndGai- c -dN (0<c^l 

, o^dssi, c + d<i) frt>jRz>mmmtiii"tzfti&Mk, &mnm<o± 

[0 0 3 6] 

- j: i) , gtti ^ h <o%±<d i e«£M-C § £ «fc d *aft»^*#* ^ 

(Sfc5fefcT-*.x*;Mf-+0. leV) 
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mWT, J: «5ftf2 L< tiO. 0 1 m&T-e**itf&v> 0 
[0 0 3 7] 

*#^3l§0^S.^4|§9^oMfbW*#« : F (UT\ *§&W<nmiVfo 
> 8 0 nmJJlTOi^WSWi^t'li, ±ffi<7> 

pMafCt/^SfrSii, Al f Ga i-fN (0<f<l) frb&LZ 9 

<, ^o, A 1 OMJtW? < ^aft«^tt^^^fflv^:t^T-l 
10 0 3 8] 

#*tt*SHI!t3^$n/wA 1 g G a i _ g N (0<g<0. 05) frbWL&m 
l<DpM^> 9 9 hmt, fe&mMi-Ml&ZtltzA 1 hGa i _ h N (0<h< 

o. i) frbf&zm2<Dx>9 9 hm£frt>%*)* mi<7)=i> 9 9 bmam2<D 

Ltttfh, pW^y 9 9 hma. M'LU 1 f G a i _ f N (0< f < 1) t? 

ffl^t i> ^ z<Dmi~&n&& ew « 19 m l *w o tar t ± -e n t s § 

[0 0 3 9] 

IfcW^SH 1 ^ SttlOA l a In b Gai_ a -bN ( 0 ^ a K 0 ^ 
b^K a + b^l) *»^^)jt^>— L< l±^J«UI^^$ft^^ 
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[0 0 4 0] 

z\ t tfx £ & o 

[0 0 4 1 ] 

i^Tx El® * #ps l -c^n^ (Dmmmm \z^xmm-tz> 0 

4fc*f)^T*i2S:Mn (HI (a) ) 0 T*l2±t:nl^7 

±0&JR«ri>kJ£&#l<&S#«9*^j£1-* (HI (b) ) o CCi-e, mi?) 
m&m 9 iz&\,*x, P l3>^ni8J:(:pli^ML^ 

&m 1 1 ^^M^ffML7t#«14*=Kl 0 fc, 11^19^2^11 

i t^ifiit^ i ^ cran i o±cii l, mmi±mLxm^-r^o 

[0 0 4 2] 

fcgrns-** (mi (d) ) o 
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[0 0 4 3] 

H5±nn«iii 2 ^ffMt^-^, >imt£»fii o±^ti P mnffl^°-y Kms 

HffM^tLT^H^T-^tf^Ct^-el:^ (Hi (e) ) o 
[0 0 4 4] 

1^^*77^, (MgA 1 2 0 4 ^)J:T^ittiS) , S iC 

[0 0 4 5] 

Epitaxial ly Lateral Overgrowth) $ Cl «h tz«t ^ |§ B B H f40|p]± L T^Slfc 

im (m^&if&mm) ^Mt^o ^o^ffii/tfts^mate^M^tL-c^ 

■e # £ o 

[0 0 4 6] 

J&ftffiMt LT(i, tftfflili ^a^«±I^ ^ 7 7 > 7*;^^/:i« 
, ^f>(af 77'W:i77>^$*f:it^ffl^-SiiiWiLv> 0 t77 

7r j^mU^K-T -J-f^fenim (©H^ft) rt 5 \ -^7 7^-VcoAM^^Lt 

[0 0 4 7] 
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$ v> 2 ttJ^±0#JR 0^1^-1$^ <b Z £ &X # 

£<bC ^«3g«tCJ±, Ag, Cu, Au, P t^OW#*tt^JR^f>atR$<t 
£ 1 ttJSLtO&JR , W, Mo, Cr, N i &<Dft&8t<7)&Kfrt,M1RZiXt: 1 

ti, C u - W*-5^liC u -M o : Lv>, SMe^O 

H^C u LMtt^m-Ci^^^t^^o C u -WO*l£i$:c7)i# 

£\ C u^tlxi i 0<x^3 011%, Cu-Mo^ft^, Cu<D 
&t$x!> s O<x^5 0li%tM:ti4fiL^ Sfc, Cu-Ht^ 

*MHl«^i"&*«<0J¥$ti, JMKfcte&fli6*rt:i6 5 0-5 0 O^mWS Lv> 
o ftrf SfSB * if < -f & - £ XtmAWS, < ft & 0 * , i^lS K (i 

[0 0 4 8] 

f^m^r-eti^tLA, B, CtLttl, fASOBJ ft & X 9 ^^1^^ £ 

tMo fc<a«£teU«fcoT£#£&£»j£i-&^£#x.£ 0 C u 0«iJ»3Rf6» 
(4, iKj 1 6 X 1 0 ~ 6 K~ 1 X$> *) , Mo (DMBfoft&Mft 5X1 0 ~ 6 K~ 1 

[0 0 4 9] 



tiiSE# 2003-3062651 



# M 2003-190549 



p*«£li % Ag, Rh.Ni.Au.Pd, Ir,Ti,Pt,W, Al 
v>o ±t)UtL<li, Rh, Ag, Ni-Au, Ni-Au-RhOMRh- 

H£f4> 0. 05-0. 5 jummftL^o 
[0 0 5 0] 

*>&mm*&&'t&ztimt znmmntmiz^ s i o 2 > a 1 2 

0 3 ^ Zr0 2 > T i 0 2 ^^^^^^*M*^»v^i^/i|i^ ffl v^ci^-e§ 
Z>o Sfcfc, WiKDiCAl, Ag, Rh^OKR^^Uit^jSL 

[0 0 5 1] 

i 1 Wg^lo p tg^±ci 1 ^± H B H Mi ^!5it^ i H i:, W.2 

<K **L*^ Au.Sn.Pd. In 4 Ti,Ni,W, Mo, Au-Sn, 
Sn-Pd, In-Pd, Ti-Pt-Au, Ti-Pt-Snf»^t 
WLv ^ ^ff^<li, llW-^^Mlii, Au, Sn, Pd 
, I n$0>&mfrC,1&Zo ilS^i2^1MiOl^(t Au-Sn, 
Sn-Pd, XttI n-Pd«U. 0 Se>U»iL<«4, ilW H fMi 
KS nfc, ^ LT| 2 ^ B WiC A u ^ fflv>^ftA tt ^^ o 
[0 0 5 2] 
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^-v: 22/ 



«-e* <o , p t **v^±w*««f 4 tfz, mi <D^ B Mmm<D^m^mmm 

. 3^mgJg<0l¥$OAulR*SJKLT<>^ 0 H 2 0±t B e H Jf £: #«t4* 

[0 0 5 3] 

3P*», /<V7i, * B H B iOMtt LT, flUUTT i -P t -A u, Ti- 
Pt-Sn, Ti-Pt-PdXliTi-Pt-AuSn, W-Pt-Sn, R 
hO-Pt-Sn, RhO-Pt-Au, RhO-Pt - (Au, S n) ^^ffl 

[0 0 5 4] 

»^ffl««#t«14ai«i:«:SnftEE«i--6I^OiaS(i, 1 5 0°C~-3 
50°C«SLv> o l 5 0 o CJ^±<!:i-^^<hCJ: tj , &&fcJ&m<Dtkm<Dim& 

fern $ ^-^m^©4 b b h « $ tt, s^fflft s # t mmnmrn t <d^m 

[0 0 5 5] 

E^^b-W^fi, ii^iii, ^i9«M^o pti/Ti- 
P t— A u S n — P t— T i /mm&mM, pWM/R hO-Pt-AuSn— 

p t— t i /mn.^m, pii/t i-pt-Pds n— p t— t i /mm*. 

pII/T i-P t-A u S n-P t-R h 0/iltt*Sf^^ o d 
[0 0 5 6] 



miE# 2003-3062651 
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*^<7)ffM^tLTv>^v>®<7)^:Mtc^--if £BBJtLT, TUfeU £5!M$ -1 <h 
£P£*L7t:f£, Hm L £Mftt^*f$/i^OT£ C M P $M LTp^O)Ji 

[0 0 5 7] 

mm t zmmrz c: t tf-Q ^%>o - <D^m- £ tux, M^Mi^^sitw^ 

[0 0 5 8] 

flJtW-tClt**^§4o -(JDDOCi^tilHICteLtcJt^-Cl. 5f8M2Ut<7>ffi2j|fil± 
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^-v": 24/ 



M%&Xffij&ZtiX^*2> X if) ^/iy«tl)i:HfU^ IH]£h^Kff 

•JiilLP^W, ZblZ^ WUnmZlZ. 0. 2-3 /«m-C*5:tWi 
L<, «t L < (i 1. 0^m-l. 5 ^m-e*^o MBBoasS r& ^ 

[0 0 5 9] 

naa-fb^*#W<7)»ffiMtC3^JSfi-t-* nmfttCJi, Ti-Al-Ni 
-Au**i/>liW-A 1 -W- P t - A u ^11Mv^;H s T*^ 0 n 
iS<7)f 0. 1-1. 5 ju mmii Lv> 0 ttz, n WSmnoRWM*!! 
? J: ? Si0 2 , A1 2 0 3 , Z r 0 2 > Ti0 2 ^<7>3&*i Mil^t 

[0 0 6 0] 

r»2oii±4oi:ilLT^^<, Httti:^Ii:fMLT^{, SfcK 
[0 0 6 1 ] 

HI 5 £#H5L pllt nlloiffl Lv»^jcov^r»iWIHSiWt & 
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^-v: 25/ 



ztitzmmmi 5, P ni6, mm^-mwi i zm^wtrthtix^Zo rn.it 

«2gf£l 7<7)±Cii:ntIl 2m&fbtiX^2> 0 nlll 2 (i, ^ -y 7°<7)it 
ft«±OPR«5U>''fy K«^ffM^itl 2a^tU ^ FlflMl 2 a <D 
mz. a§«i:£^ti^ 0 nlll2^i@t, t&T-^-e^|EH<7)(i(? 
^IWMt^^^Ci 19 , IftPlftll 7 K^—umSK 
£0 K«^IffMpIitl 2 a«\ ttft±<V 2 JjpJt frc Egr^^T tcffM L 
T&cti> 0 ttz, pill 6i:nlll 21^ -f- y 7°_hM^ <b It, S^t:!^ 
<b&v>J; -) UM$^Tv^ 0 nltl 2±H(if£HMl 9^ffM£*iT 

Sill 9(i, Km«MM*£l 2 a m^T*tL(i\ Sffc^ 

##f$jf 1 7±7^tT-&< > plI16±C^)MLtUv> 0 
[0 0 6 2] 

EI 5 (b) K^-T J: ^ ic, SltW^l 7 Itv^ pfi l 6 tcii^P 
SMWtfcfL, ^OWP^I^^(i#fe|ftt^«lifll2 0^ffM$tLTv^ o ^(DU 
MM 2 0 c7)^#4C(i, Si0 2 > Al 2O3, Zr0 2 > T i O 2 & ^ifi/DSI 

ifza&mmzm^zzttf'c&Zo mmnx$>zi%mm2 o ^ti^ctcj; 

i2 0l±, Rltm (Bl^^tLTv^^v^ <h<7)2«ffj£^&£07W3: Lv> 0 Mx. 
f£\ ^812 0 01^**1 7 t«L-Ci/»^v>fl!(:, AU Ag, RhfO 
SMflfl (tH^£*iTv>&v>) ^ 5 0 0 AJ^±2 0 0 0 A^T^lf tMt^ ^ 

[0 0 6 3] 

ft. pin 6 tm^mit<Dm%wm±. mmmi s^lt^ z\t&x 

■v *wm.-t& z. t\,z±t). mmm 1 5 1 ^w&m 1 0 zmcx pmmi 6 ttm 

y y'mm^hmmm 1 5H7^t^iit^;^:j: 19, P iu 6 tzmzm 
%mm-tz> z\ t &x # ho tfz, 5M&fiL 1 0 1 mmm 1 5 ^mm^-m^m 1 
7 =t bitsMm izmj&lx&£^ mtm^-mvm 1 7&iM*>*iTv>&^55-<02i 
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[0 0 6 4] 

(TitilS) 

[0 0 6 5] 

/<7 7 7l3 <h LTii, Ga i A 1 i - i N (0< i ^ 1) ^f>i^IW 
2g#n?&*K fti L < (±A 1 <Dm / E>tf'hZ^i><7). X <0tti L< liG aN» 

4 d tic J: •) My 7 r)i±tc^«$ii:^a^#3i^lSB B B t4^±i-^o M7 
"7 r/fOjjlJUi, «f£ L< (iO. 002-0. 5 nu <fc ») L < f* 0 . 00 

5 - 0 . 2 ^ m, $P)Cffi L < (i 0 . 01-0. 0 2// m-<?&£o M-y 7 r/f 
<OjfcRfij£{±, Sf i L < t± 2 0 0 - 9 0 0 °C, ±»)4fiL<li4 0 0-8 0 0t 

[0 0 6 6] 

ASl££i4 £ LT(i, T> K-7°coG a NXJinSM€%£ K-^LrtrG a 
N^W:HflL^ 0 -HfeKG aNa^ H e H 14^»t:-^)^7t:^, Tmm t 

£ft£o fiU HM5i4fi, ttfitt3fc#i»*S:^fe*v»ejS?HI n^A 1 £ 

^T^Tfc&</\> S5iBJ£R«4<o I nifc^fi, 0. 0 1 d 

Lv> 0 AzBj££V 4 OA 1 ttm*0. OUiTttSCi^iLK # 

ftfidtM 4 K I n 4 Wfe B Wiy> < ») , 

fit ft ffl £ o #® T*H± L M <^ ^ m n I - 4 i » ti * o A fi)M f m 
flffi, 5 0 0A£Ul* J: »)«F* L< Ji5,eimJ£Lt, ^^l^J Klil 0//mW 
±-e*4« ffifij££J|aj££Ai£<i, 9 0 0-1 10 0°C, 0iL<(±l 

0 5 0*CJ^±T-*5o 
[0 0 6 7] 

ttSaEiRp 2 003-3062651 
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*§£iC{± % ^Mf 1 4 i^ciiti. : L^o ^Mfi 

@ 4 0/*> K^> y 7°^;i^-7^\ 0. 1 e V) J: 

ft. i 1 ^ilMSi 4 ^-lii t ^, C t C J: o T, ^Jt^MZMftZZtfr 

r*£& 0 ft, f&ft<nttwm t mmz%tb%^mmnmm, mztt. o. i Mm 

[0 0 6 81 

(nl^7 7 Kg, fn|3>^ M5) 
nl^r; KB 5 £ LT(i, fgttJf 6 <7VO K^> y ^jc*;^- «t I) ±£ < 

AljGai-jN(0<j<0. 3) ifl L^ G £<bK$fS 
L<{±, 0. Kj<0. 2t*5, nS!^7y K*0«U¥ti#JCK3e$n4<> 
WI±^^L<(i0. 01-0. 1 ^m, «t L< fi 0 . 03-0 

OfttSrVvflt, ^Ulilxiol7^ixio20/ cm 3, i^fiU 
f±lX10l8^ixi0l Vcm3t^ 0 *HWHi3V»TJ±, i*« 

Lfc&, SIfflit t Til J: ^SSiH o g a N i ^ iif 

L < (± 1 /im-5//mi:t^o i^k $HiOiitii, nl^r; KB 5i:io 
[0 0 6 9] 
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28/ 



mmmmk^n^fi^>^ >j-->^ii^igf, a&Rn 1 5 o°c-3 5 0 

[0 0 7 0] 
[0 0 7 1 ] 
[0 0 7 2] 

^ L < ii$ lOnSMlJ^ifMlO K-^fti I) fc^Sr^nai^jtt&fc K — 
7'L^*2^nli»fftl^ ^<i:^2§^tta 0 0dx.tf, Ell 0 
K^-*-J:-?U, nln > ^ ^ M^iffl LTV^ nl^ 7 7 Kl 5 $ 1 O n 
SM^W^S 5 a ti2 0nltW$fti 5 b tc^tt^o 
[0 0 7 3] 

ffifl#2 003-3062651 
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^-v: 29/ 



5a^3X10l 8 /cm3jii, 1 X 1 0 2 0/ cm 3^ Ti |2<Onaift 
Wlftl5b#lX10l VcmSttl, 3X10l8/cm3m & L 

v>Tk&v^\ JigSnM^^y KJg 5 Lv*&j£fc LTfSic Lfcti-C-M 

[0 0 7 4] 

io-iR^ii^i/- wm-z^-t&m. ^(vumzmztzfr, i^mi~& 

-to ZZX\ nlfHMt^l 1 O n MS«#2f 5 a (inMft^il 

•S14/itCifiv^2(7)nMa'fl:t;##^e5 bOnS^ 

[0 0 7 5] 

lf<7>G aNt^*tS^C, **e!tcoiiJBPW5?"t?, 1. 5^m~10^m 
, «t i L < t± 1 5 ^mtn o flKflFgK «fc &«tJ£ri f ± 0. 5 // mf 

3>&£a&, 4?fe< t & 1 ^ mJiJL±l±^35-e*-6o £ 2 <7) n MSf t^^MitM 5 b 

ffiKfiO. ljt/mJ^JLt, l. 5 /um&Tt-f&o Ztzm2<Dm.itW 
^mfom 5bli, Hi OSMt&^Sfl* 5 a ^illft^itl^' K-T^tlTV* 

5at^2 OnSlfCTOftl 5 b <h fc^tr n MMltW*#:/f <7)«l 



ffifE#2 003-3062651 



!$m 2003-190549 



^-v: 30/ 



[0 0 7 61 

mm) 

^m^m^^m^me it, &&<ti>* Ai a in b Gai_ a - b N (o 

^a^K O^b^l, a + b^l) frhtfSL2>#pmt. A 1 c I n d G a i - 
c - d N (OsSc^K O^d^K c + d^l) frbtiLhnmMt, £ a frs 

Al a In b Gai_ a - b N (0<a^l, 0 < b 1 , a + b < 1 ) <h, A 
l c In d Gai- c - d N ( 0< c £ 1 , 0 ^ d s£ 1 , c + d<l) T&£ 0 
?S"14/i^^lt^rSR(i3 8 0 nm&TX&Z>Z\tmi-t L< , ^65i:ii 
#pm<D;-<> K^> 7°J.^^^r'-^M3 8 0 nmtlTW^t^^^t^ 
£ L^ 0 

[0 0 7 7] 

[0 0 7 8] 

SHtttfM&T £ H & - rt s -C § £ o 
[0 0 7 9] 

-£&a»<b-C&&o — ^> A l I n G a NO 4 7cS^T*{±^*e^8ftJt^§ < 



mm&2 003-3062651 
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^-v: 31/ 



1 o i 6/ cm 3j^ T t^(:^»^^i^^#pitt-S^t^¥i Lv> 

o 

[0 0 8 0] 

WT5X1 0 1 6/c m 3 ^±<Dmm-C y-7°-fZ>^tmit Lv\, nM^« 
[0 0 8 1 ] 

nMtl*#pi(: K-^-T&t, #73*0**'; T^Srt s ii5< ^OfBt 
^sfcJK£, ^<tUxiol 8/cm3j^T, tfrt L < Ii7> K-TOUi^ 
[0 0 8 2] 

WT<7)> l§H^^**&^fm g .^^i"#Pl^«^:{i^ ?£:K 3 8 0 n mWT<7)^ 
[0 0 8 3] 

^HH^^^^H^v^^pIKi, ^<7) I n G a N <D#-RmX'l±mM%%L 
Mrfo&J^lZ, G a N<7)^"> K*> y 7' \x*;l^- ~C 3 6 5 n mft 



tB«E# 2003-3062651 
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<^-v: 32/ 



a NW#p| <t>*§£\ GaN^/OF+*t7 7° J- * ^- -e& & f&ft 3 6 5 n m 
#Jx.(i\ r£:R3 7 0 nm^lJ:^ t-fZt, I ni§JUt£ 1 %J£JLTfU£U 

•5><7)&ffli£-C&& 0 *5£m^ltA 1 <h I n££trSffc8rNM*fM»fcfc£#P"JS* 
A 1 Mit^i:^ < LX'O K^r> y rxj^^^-t^i < U ^oln 
- <h i~ «t 0 , ^^W^H^ffltt-Cifeo tz 3 8 0 n m«« 

[0 0 8 4] 

d^T% #PHtCfflv^n^ I n A 1 G a N <D 4 7Cr£ra K & It & I nMUtb 
ld\*f£L<l±0. 0 2W±0. 1 J^LT, «t L< (4 0. 0 3J£LtO. 05 

WTT**i. I nMltbOTK^O. 0 2 I3Ltfc C tc X 0 0 . 0 2*i 

[0 0 8 5] 

#F*Kffiv*e>;fi£ InAlG a N£>4 7ttISK:i3lt&A 1 MJt a (4 

:/i*;i^-£f8:tt*J»£-i::i±0. 0 2J^± > ?f>t:GaNO/OK¥t7 7°i 

3 6 5 nm^T^CIJO. 0 5^±WI L^ Q 

[0 0 8 6] 

#P/i<7»jiiJ¥f4, «fS L < (4 1 nmm±3 0 nmWT, 4 Ofif £ L < f4 
2nmJJl±2 0nmWT, £ <b UflF £ L < (4 3 . 5 n mJJLt 2 0 n mWTt** 
o 1 nmi 1/h^i/^#Pli:LTMt:ii*f, 3 0 nmi^^^ I n 



mfiEiTf 2003-3062651 
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^-v: 33/ 



AlGaNW4 TtmgkmS&mmT Lm^m^i&T-t %frhXhh 0 tfz, 

2 nm^±^amm^±^ ^t^ < tmm^-^mn^m^mhfi, 2 0 n 
mi^rxm^^x^^^mm Lx^^mm^t %z> 0 z h izmmz 3 . 

5 nmJ^iit^: fcT?_LSB tWlMlz m?J Z fa ± hfr%>» 
[0 0 8 7] 

££#K#pJf I nGaN(0I n?S H B H Jt^0. 0 mTU&^T(i, #fH1<7) 
1 0 nmW± N P«®^A l c Gai- c N(0<c<l) <7)$EHt;-f £ 
ZtiZX^X^ 370 nrnJ^TT-O^^^^Oll^^-^tf^Cch ^ Pltg 

[0 0 8 8] 

[MM] 

m^#Rmm<Dffi®imtz&^x^ mmmz#pmticmzjfzm,Lxi>&<, 1 
mm*2m&±t u g>mm<vmmmt#pmt*3iKizmmLtzmmt-rz>z 

[0 0 8 9] 

tfY--7°ZtiX^^Z>fry.l$Ty Y--7°X&Z>Z\tXhZ>o mx.iL ili't'Cn 
K-7°-f£if *<r>Wtm*'J?% <H5xiol6/ cm 3 &_tj&* 
MT^^o LEDtli, 5X1 0 1 6/cra3|U2X 1 0 1 Vc 

m 3 aBfJ Lv^ 0 i^tB^j(7)LED^LD-e(±, 5 X 1 0 1 7/ cm 3 

Ja±lxio2 0/ cm 3 J^t, J: 0 *f S L < Ji 1 x 1 0 1 8 / c m 3 UlUt 5 X 

i o i Vcm3^TtMo #pmi±nm^m.%>)zmn&]iz^mL 
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^-v: 34/ 



[0 0 9 0] 

fflij k ess ztitz wmm k k - -r -t & z. t im t l v ^ 0 m «\ naw^t)^ 

0 itz, #pfi:ov>ti, nMBiffl^2&£Tm#B<7>#FnBW m (m(±iEO 

£ x PfiiJi £ #p|©M^ K - "7° L T t> ft & 0 

[0 0 9 1 ] 

JiiT<7), ^O^lOiiC^tili^tili, f£;R3 8 0 nmJ^T^M 
[0 0 9 2] 

-co^c^^S'fbW^^fflv^^^^o #FiOHM^3 8 0 

n mftT^««tli, tSsSA 1 c I n d Ga j - c - d N (0<c 

K OsSd^SK c + d< 1 ) -C^t>£ft&A 1 I n G a 4 X(i 
A 1 G a N«3 7nl B B a ^fflt^ ^ H 5 f t L^ 0 <D A 1 ft^Jt c it , #P 

H<7)A 1 «Jta i 0 < , c >a t LT, #pitilffcwrflt:t^ 

(d>0) , I nMJtdliO. 1 J^T\ <fc «9 #f£ L < *i 0 . 0 5J^TT-&£o 

1 n«Jtd^0. 1 £i@x.£<h, j£*M#KA 1 <h I n «h <7)RS7& ? iSB^^ISH H B 
14^fbLT^4ff^Bl^f^$n*v^ji6-e**o InMitdH. 0 5JJJLT 

o 

[0 0 9 3] 



mSE4# 2 003-3062651 
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^-v: 35/ 



[0 0 9 41 

mmmnmmt. «F* L< ^flU; l nmU±3 0 nm^T, 

=fc L < (42 nmM±2 0 nm^K^Jo 1 n m <fc 0 /h£ v> <hi£j—& flirt* 

H^ilfiiii: LT+^«it£-£-f\ Sfc* 3 0 n m «fc *9 § v> «hiS B H B tt^ 

[0 0 9 5] 

(pl^77 KB) 

* & & "C £> «K 6 ^ 60 * 'J T o ffl C & ft tfX # * & tf> t? * *i (4# \z m 

JgStifc^ri*, Al k Gai_ k N ( 0 s£ k < 1 ) rt ? fflv>£>*i, #{CA l k Ga 

1-kN (0<k<0. 4) tW£ L^ 0 ::t% J;i)^L<i±, o. l 5< 
k<0. 3t*^o pl^ ^ y K«OKJ¥t4#tcR5£$tL3SM/^ f , «fS L < 14 0 
. 01-0. 15//H1, «t Oftf i L < (±0. 04-0. 0 8//m"e*-5o pl7 
9 y KJf CO P M^M^itJg(4, lX10l8-lX1021/ C m3, 1X10 
19-5xi 0 2 0 cm 3 t ^ o pS^«L!»ift«* s ±SBO|EHtc*4t, 

[0 0 9 6] 

Wfk, ±U<DA 1 k G a i - k N t , -%rti£ tys*> K3r-V y yi^^f-W/h? 

^^-^/h$v>ifcL-C{i, nl^7 y K«0*^tR*Slt3, IniGai_i 
N (0 £ 1< 1 ) , Al m Gai _ m N (0 =2m< 1 , m> 1 ) Wmfbtl&o 

(410 0Ai^T\ «t W£ L< {4 7 0 A&T\ $«bCif f L< (i 1 0-4 0 At 

t^it^-e^o pi7 7 ki^vo k^> yx^;^-^^^ 



mtSE#2 003-3062651 
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10 0 9 71 

pl^>^ b/l8(±, AlfGai-fN (0 ^ f < 1 ) tfm^bti. # 
, AlfGai-fN (0<f<0. 3) -CflU£"t & *H 
9 ^ y9zi>99 h75 ? pTHg<h4^o pM^M??M(il x 1 0 1 7 

[0 0 9 8] 

A 1 <7)yg H H H Jt# ? /h2 < ^^M^Se^tt^:^ ? 4H L^ G c 

m^m^< a i MJtofg^iji i (7) P sin > 9 9 vmt, pm^ffi.wjiikmtf 

i&< A 1 t»l^|2^pS3>^ bg <h-cflfj&l-&>r £ i>-c£& 0 m 1 
[0 0 9 9] 

iKOpln^/^^ bJfcO&J&ii, AlgGaj-gN (0^g<0. 05) 
WL<, i L< lig^, 0 < g < 0 . 0 1 -e&& 0 A 1 MJt^Jnffi 

-e§, 5 y t&mtmbti&o tfz, mi <vpm=>> 9 9 m^ p s 

ffiL<lilxio!9-lxio22/ cm 3, «t L< 
(±5xi020^ 5 xi02 l/ cm 3^^ 0 tfc, $10pln>^^ M 
ff^L<l±10 0- 5 0 0A, i^3K(il50-3 0 0 AT* 

o 

[0 10 0] 
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ifc, i20pln>^^ h«<£>&j£;{i, Al h Gai- h N (0^h<0. 
1 ) im* L < , J: Iff £ L < (4 h ri*, 0 . 1< h < 0 . 0 5 X&h 0 A 1 &j£ 

^Pi^>^ h«Opa^*6!»iftaF{±, ffiL<lilxl 0 2 0/ cm 3^ T 
, iWK (4 5X1018^5X101 Vcm3t*4, Sfc, £ 2 <7> p 
hSO«|l?(4, 4f*L< (4 400-1200 A, 4 L< (4 8 0 

0 - 1 2 0 0 At*^ 0 

[0101] 

*SI^*fliftO*S:l&5ti-*Cl t^-Ci-So ^*%So— -CT*JJJLT^ 

rAl 2 0 4 :Eu, Y 2 Si0 5 :Ce, Tb, MgA 1 j j 0 j 9 : C e, 
T b , SryAl i 2 0 2 5 :Eu, (Mg, C a , Sr, Ba^i < t 

i> 1 JJLt) Ga2S4 :Eu, B a A 1 j 2 0 1 9 : E u, Mn, ZnS:Cu 

) atliSr 5 (P0 4 ) 3 C1 :Eu, (SrCaBa) 5 (P0 4 ) 3 C 

1 I Eu, (BaCa) 5 (P0 4 ) 3 Cl:Eu, (Mg.Ca, Sr.Ba 
to ti> 1W±) 2B5O9CI :Eu, Mn, (M g< Ca, S r, 
Ba«H^< 1 J£Lt) (P0 4 ) 6Cl 2 :Eu, Mn, BaAl 12 
0 1 9 : Mn, Ca (P0 4 ) 3 C1 :Eu, CaB 5 0 9 Cl IE utf$>2> 0 

*feMSfcM6&*# (WTC^-y3 tttSCt^S) <h LtliY 

2 0 2 S : Eu, La 2 02 S:Eu, Y 2 0 3 :Eu, Gd 2 02 S:Eu^ 

T(4YAG, Tb 3 Al 5 0i2 :Ce, (BaSrCa) 2 Si0 4 :Eu, 
C a G a S 4 : Eu^4. £Oflfe, #J*^5l#Sbfeft:fc LT(4S r 4 Al 14 
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o 2 5 • e u > nm&&%iti£iti*t LTCa 2 si 5 N 8 :Eu, n^Mit 

mjtfot LXHZ n S : Mn«>£ 0 
[0102] 

#U Y A G t -f 2 h MIR £ titz&ltVf tZ^mt2>ZtX\ &&Jt 

*§&±-f2>zttfX'%. mwmftM%£°m&i>mmzfc&z 0 yag^ (y : 

- x Gd x ) 3 (Ali-yGay) 5O12 :R (Rti, Ce, Tb, Pr, 
Sm, Eu, Dy, H o frhMl£tiZ>'Js% < t i> 1 Vl±.Xfrh 0 0<R<0. 5 
) , (Y 0 . 8Gd 0 . 2) 3Al50i 2 :Ce, Y 3 (A 

1 0. 8Ga 0 . 2) 50l2:Ce-e*4 o 
[0 10 3] 

BTtg14(i$ ^»H)2;^^o ££x_(£\ 7)V--7\ t7)\s--/2 t7)l<- 
■7*2, ^h^rft^lxm^fttz^it^fim^^tz 0 , V)V~y"2 t 7)V--7°A frbZ 
ti rti MIR $ ft £ igytfo £ m v > f) , <h ^ ^ - -7° 3 ^ h ti 

[0 10 4] 

*m%xm^hti&&7u®-<D%rm±, ^^rm^e M 5 0 ^ m^iSHTW 

H<, =t L < (i 1 5 ^ 3 0 /u mX$> % KOJ: ^4iiltfl)f 
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[0 10 5] 

ft^*m7EL&htiz> i>(Dx~frz> 0 Mfttmzii^ 5°c, mm 7 o%o^m 
fa*frffl.mt, u-^rmn^m^mm^m (sald-2oooa) kx ^ 

> figflHO. 0 3 /urn- 7 0 o ^m^-riiij^Lt#^n^<)0-e*>^ 0 ^ 

L< , mmm^2 0%- 5 0%timt iv^o ^<7)J:^HS 

[0 10 6] 

&*mfc%ftm*frb5kftZntzltlz£iommZil-i:%:ltL. -fc'J^A (Ce) 
&&V>(i7°^-tr3- A (Pr) -e#fS$n^-f v h 'J 7 a • --7 Ag$ffc 

^m^Tfcf* £ ^ - * £ L 7t ( Y A G (i , 6 fe^fl^^ nTf £ £ & 

, YA10 3 :Ce, Y3AI 5O12 :Ce ( Y A G : C e ) ^Y 4 A1 2 0 
9 ! C e , WlZliZtibcO'&'kWj&t'tfmf hfrZ>o -f 7 MJ^A • T^^ -^7 
A$Ht^:£7C#^B a , Sr. M g> Ca, Zn<7)^( H-im$ti 

[0 10 7] 

*TO#k:4=;^t, c e-e^fg^n/i^ y h <j ^a • T^-^A^ittJMIt 

thl£# 2003-3062651 



#11 2003-190549 



^-v: 40/ 



, Sc. La, G dWSmfrhK&ffifrhmifil&^ti: < t i> 1 o<7)7C^Uffi 

< A co— £{S&£vMi£#:£B a , T 1 , Ga, In 

o 

[0 10 8] 

3SK#L<ti\ — *fc5£ (Y z Gdi_ z ) 3A I5O12: Ce OIL. 0<z^l) 
-C7F£ti&7 * *v-k>X'myti$. J ?— B&t: (Rei_ a Sm a ) 3 R e '5O12 

:Ce (jit, 0±Sa<l, O^b^l, Reli, Y, Gd, La, ScfrbM 
mZfikpt* < t — ®, Re' (i, Al, Ga, I n < £ 

5 0 nm#£^£-« CI t^ s T*§ &o l&Ttb 0 -^^, 5 8 0 n m#iS tcab 

•3 7 0 0 nm£-Ci--€-£3l< ^n- KfcHjfeX'** Hl/£3#o 0 
[0 10 9] 

460 nmJ^±<^RjS[fti*Oiae**^«:ffi<i-*ifc3& I 'C§ 
*o G dO^rMoigflmcfc 0, #§7fctf-^iSft^«ftU#KiL^^§§« 

TCeCtDX-Tb, Cu, Ag, Au, Fe, Cr, Nd, Dy, Co, Ni, 
Ti, Eu?.mH4:n?l4, L/^k , 2f-*y h»ii£#ofc>f y 
h'J^A • < - -7 A • ij'-^y h 3h&itfc<r>&M<0 Al O— fflSS: G a 

[0 110] 

Y<7)— g|$£G dtflt^)^, G d^<7)*&£ lfiJ^KL, loCe(Ot 
W (Sm) £0. 0 3^«bl. 0i:t^:y ? fftL^o Gd^tW2lJ* 

ttHHf 2 003-3062651 
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* > * mitfo * mm -r t , \£>?m<r>*¥w&* zzt t^m & 5&*«« 

[0 111] 

I(OJ:9^7* h;i/5 ^yfe>^^#(i, Y, Gd, A U WC e, P r 
it¥mmtX~-tfrl l zM&Lxmi-Z'&2>o Xlt. Y, Gd, Ce, PrO^±fS 

mzmfr, 1 3 5 0 -145 ov<D : ^mmx2 - 5mm%tf&Lx®tf&& 

[0 1 12] 

2 mm<v4 ? V * a • 7^ < A • if-*v V ?h&itW*ffi.&1r2> z\ ti/ZX 
[0 113] 

*^tffflt5TOi:ii, N ^oBe, Mg, Ca, Sr. Ba 

, WZ nj&*«bS^S*lfc^fc< t i>-m<7>7tmt. C, Si, Ge, Sn, T 
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* & ^ H Y A G ^Tfcfl^ «b * HKt ^^tCio xmm £ ti§£it~r h z. 

t^f^o ^bt?m^#<7)4"T*^, Mn7&*ig}ra$*ifcS r-Ca-S i -N 
:Eu, Ca-Si-NlEu, Sr-Si-N:Eu, Sr-Ca-Si-0 
— N : E u > Ca-Si-O-NlEu, S r-S i -O-N : Eu|y'j3> 

[0 114] 

^<V&itV£<7)m*mf&7tmii. -|^L X S >yN (2/3X+4/3Y) • 
EufL<liL X S i Y OzN (2/3X + 4/3Y-2/3 Z) -Eu (Lit 
,-Sr, Ca, SrkCamW, ) "C^Sti&o — XS^YIi, 
X=2, Y=5Zlt X=K Y= 7t*^: t ift Lv»*«, fiE;g;<7) co M£ 
*#WKl±, ^*flcO**fl|«x*ti, Mn^ifobnSftfc (Sr X C 
ai-x) 2S i 5 N 8 : Eu ^ Sr2S i sNg : Eu, Ca2S i 5N8 : 
Eu, S rxCa 1- ' 7N 1 0 • E u, SrS i 7N] 0 : Eu> CaS 

1 7 N 1 0 : E u t-?Z> Zttmt Lv> 0 Z.<D&itfc<Dm.$.t¥^. Mg, Sr v 
Ca, Ba, Zn, B, AU Cu, Mn, C r JBL&N i fc&t£J: *) MUti 
*>&ta < £ i> \mX±.tf^ZHX^X i> tfz, SrtCall, ffimiZX 

[0 115] 

mitw&ijkatmz&^x, ^it^^^±mitmxhz>^u\d^u <e u ) 

T, Eu2+^ii:Ltlv^o Eu2+(4 N ti^-f < , 31<7)Eu 

2 O 3 oa^T'TtTM^tLTV^o L#>U rfilROE u 2 O 3"Cf4, 0O|4^ 
#<, ^«F*:3t*'** s W^*itC< v» 0 Z<ntztb, Eu 2 03^?>OSr, ^fl^Rfc 



mSE# 2003-3062651 



#11 2003-190549 



^-v: 43/ 



[0 116] 
[0 117] 

Mg, Sr, Ca, B a, Z ru B. A K Cu, Mn, Cr, OJULtfN i frh 

fc, B, A K Mg, C rRVN i li, mft*mz-&Z.ttfT^2>t^7ftmZ 
[0 118] 

xw.mfMvyJt^lt-tho z.z.x\ %itm^z£io5£itztif2if&itt, 4 y 

taiiE# 2003-3062651 
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aflftflgti, feS^T c p = 4 6 0 0 KttiSH&^TW^gCfeMlfcR 9 mi 

ttim-fenrntft^T^fz-fiK ^m\z^x^^±<D^itit^ ^ ? h 

. 7iH-^^iibMMt*i:ffl^^-ti:J: >K fefiSTc p = 4 6 0 0 

k ft is n & v » r mm^m-mtk r 9 £ 4 o # & s -cis # & c t ^-e § & 0 

[0 119] 

*%mK%2>$kytft ( (S r X C a 1 _ X ) 2Si5N 8 :Eu) Wl 

^m^mn-r^-hK ^m^mzm^n^^o ±tmytmzit^ Mn, o& 

®I^Sr, CaWno »Sr, Cal±, ^fr^ffiffli - * - rt s 

o i^l^^-S r , C a K(±, B, A K Cu, Mg, Mn, Al 2O3 
Iti^tU^o WSr, Call, T^d'Vfl^tfj, yu — 7#y* 
xft-elBmiff n o «fc 19 %h fitz S r , Call, ¥#Jf£» ? &J 0 . 1 ^ m 

1 5 ^ mt*^ CI Li/^ J , C^>fEHtwH3c$tLt*v> 0 Sr. Ca<0 

tICa, S r, tlEu©H^<H m±££-# 

[0 12 0] 

(i\ S i 3 N 4 , Si (N H 2 ) 2> Mg 2 Si^ £X~h& 0 WM<T) S i 
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(4, 3 N&JbDfcOri**? i Al 2O3, Mg, #K* f Mfct; (C o 3 B 

, N i 3 B, CrB) , ffit-?>1f>, H3BO3, B 2 0 3 , Cu 2 0« Cu 
Ofc^Mfc^rt^WSft'C^T i> ct^ 0 S i *x IPSr, Cattle, 

o S i ^t/O^tStKi, ^0. 1 ^m^^l 5/<m^4:tWiL^ 
[0121] 

05$; 1 ij«t 0*^:2 ic^a-e'ti^-To 

3Sr + N 2 — Sr 3 N 2 • • • (3$ 1 ) 
3Ca + N 2 Ca 3 N 2 ■ • • (5$; 2) 

Sr, Ca^, W.MWm%*. 600-900 V, &5B#ffl, Mfb-T^o S r 
i0> Sr. CaOffW^KU^^o Sr, Ca«l», iMJt 
[0 12 2] 

o 

3Si + 2N 2 — Si 3 N 4 ••• (^3) 
t^fSii, Sfft^B^, 8 0 0 - 1 2 0 0°C. &5fl#WU W.it-f2>o Z 

[0 12 3] 

©Sr, Ca|L<liSr-Ca«ftWtSo Sr, Ca, Sr-C 

rt-CJ&ttfefi^o ITOK, s i <Dg.iVfo *n&-tz>o itz^ W\m^, Eu^ 

, £JR:2.*nfcf*A, ijta-jD e A^t%^fflBr^T^^>o ClOti^N JSC** 
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0. 1 ,« mfrh 1 5 ^ m-C&£ - ttffti Lv^ Q 
[0 12 4] 

JilfilUHWlfi, Mg, Sr, Ca, Ba, Zn, B, A K Cu, Mn, C 
r , OWN i frh%Z>&£ lomS-fr&'PKi t i> im&±tfttZHX^'Cii 
«t^ 0 Mg, Zn, B^O±gB7cS*JilLTOia^xe^i5^r, 

H-eis^, aur, it^^mxm^fiho z^w^vc^k^ h 3 b 

03> CU2O3, MgCl2> MgO • CaO, Al 2 0 3 , &JR*«Mfc& ( 
CrB, Mg3B2, A1B 2 , MnB) , B2O3, Cu20, CuOi 

[0 12 5] 

©±SB*H$£fTofc&, Sr. Ca, Sr-Ca«itt, S i ^Ifttl, E 
uOffc^E u 2 O 3 Sril^L, Mnitttio -tL^<7)^^{±, Bftft^tL 

[0 12 6] 

©f^C, Sr, Ca, Sr-Ca<OSM?> S i Wgfti, Eu«ftE 
u 2 O 3 0?0?:7 V€-7f i^^t, «fiSci-*o MC^> Mn^JP 
(Sr X Cai-x) 2 S i 5Ng : E u -C^Sfta^tfttefcf** CI ttf 

M*^It4-i:^l-5o &l£t±, fW, 'h£J*Px 

f*ffifflts-fc* J -el4o 'J&j&SJgti, 1 2 0 o^e> 1 7 0 o°cco|gH-e« 

Srfir^ - £&X*£ 1 4 0 0^^ 1 7 0 0 t^i^S^WI Lv> 0 *j£j£t± 

, &*K£.»£4t^ 1 2 0 0^^) 1 5 0 or^&BtW&JSSrtT SWrttJftfc'ffi 
ItKiW^ Lv^\ 8 0 0^^10 0 or-e-mPi 
KJ»LT 1 2 0 0^ 1 5 0 0 t:t'r^S OMIrff 9 

Mt^CHt^o 3t*frOJ0Rfttt, SflM^ft (BN) 
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T^<^- (A 1 2 O3) ^K^-SotJSr^ffli-SCti-ei^o 
& o 

[0 12 7] 

ft 4: 5&3feoT^ * tt^tfls * fit x. & Hft^S t 1" & - t i> m * & o -wi^ 
*M<?)I;^fMiit7feftli, V^ftrtM 0 0 - 6 0 0 n mOfttc J: oTIM 
$n-CH*tif*#T?*t), M/L(*\ Y 2 0 2 S:Eu, La 2 0 2 S:Eu 
, CaS:Eu, SrSlEu, ZnS :Mn, ZnCdSlAg, Al, Zn 
CdS : Cu, A l &ii*mfbtL2>o J: t CYAG^jtfti t 4 

[0 12 8] 

IfeftnTflfc :£t##li . flftlf T<t>1M ^58® U is u > r— s «?> * 

liM^WilfL-^^Ct^i L^o Mftt^3£7H«, YAG 

feMl^Mt^Ii^HLv^ COi^CfMt^CtCiot, YAG 
< »K YAG m^7fc# Sttt^^ft^ £ ift# Lt^t $ it 

tit, m&itmz x h m&it<vm'&®L*n±.z^z> z. t ^-c # & 0 

[0 12 9] 

ffiIE# 2003-3062651 



WM 2003-190549 



^-v: 48/ 



H|gL«f^'^tta:H s tll)o £1\ EI 6 (a) - (c) IZTfk-t 

ioC, iftftWffi^a OS:'; - 4 «r<tx.^H- 

3 2i:tiL, ^-jffrl§^i L 3 O^^U- 4 K&*1471' -V- 3 

[0 13 0] 

Sfc, H6 (a) - (c) i:ftx.t, 07 (a) - (c) K^-*v< y >r- y £ 
ffiv^-T&.g^o BI7-e(±, t - f y > ^ 4 2 t ^. / < 7 t - vli 4 0 
Lt, K-F-/>M2 ±i:#lffil? 3 0 ^ffMU ^«#:f§7t^T- 3 0 
^t,ij- K7U-A4 4 H^mi4 r 7^-^-4 6 «:#>y*4 >^1"&o -€-<7>f£, v 

[0131] 
[0 13 2] 

mmm 1 . 

HI (a) - (e) H^-r«JS^^^oTSfb^#^T-«:f«"*-*o 
(J«ffl«) 

J&:ftffl« 1 £ LT, +)"7t^-V (CM) Fft\<\ MOCVDE 
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[0 13 3] 

(T*12) 

ys-- y y rM 3 : «i/*t\ 7^mWm%^s 5 1 QX:XT>^=-Tt TMG (H;* 

*-;l/#'J <7A) S1£±^G a NJ: 0 44^77713 ^2 0 0 Acofll 

[0 13 4] 

Riftj£fii4 :^'7 7 7i3tftli TMG<0^£ih^T. fiJt£l 0 5 0T:3: 
-e±#£-t*\ 1 0 5 0tf:4o^f>, Ig^CTMG, T^-TSrffl^, r 
> K-7°G a N=t 19 4^1^?Mft<7)M«¥'W4 * 5 ^ mOlffTJSft 

o 

[0 13 5] 

(n|^77 K15) 

^C, 1 0 5 0°Ct:-TMG. TMA, T>^-7% >7>^fflv\ Si£5X 
1 0 1 Vcm3 K-^L^nlA 1 0 . 18 Ga 0. 8 2 N «t •> * & n S! * 9 
y KJB 5 * 4 0 0 AoKI¥t?^J5E Lfco 

[0 13 6] 
(iSt&S 6 ) 

TMG, TMA^fflv\ S i K — "7° CO A 1 0 . lGao. 9 N <fc 

f ©±C7> K — 7° CO I n 0 . 03 A1 0. 0 2Gao. 9 5 N «t «9 4 

mmm®x^m®xmmm®x^Rm©xmmm®mmzmmLfzo -co 

B#, Pf^«®£ 2 0 0 A, KM®*:®* 4 0 A, fc(D£ 7 0 Acofl£)¥ 

■CBJKL^o ff&14S6{i, «&iU¥j^4 2 0 Ao^MT-^fltaS (MQW) 

o 

[0 13 7] 

#CK, jfc*#H£CsK 1 0 5 0WMG, TMA, T>^-7\ Cp2Mg 
(y^D^^^yx^^y^A) Mg^ 1 X 1 0 2 0/cm3 K 

-7°LtA 1 0. 2Gao. 8 N * *5 pM? 9 y Kg 7 £ 6 0 0 AOift 
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[0 13 8] 

(pl3>^ Mi 8) 

^V>T, pS^7 7 Ki±t:> TMG, TMA, T>^-7\ Cp2Mg^ffl 
i/^, Mg^lxl0 19 /cm3K-7°L/:Alo. 04Gao. 9 6 N «t 

i^ilUMg^2x 1 0 2 l/ cm 3 K-7*U:A 1 o. 0lGa 0 . 99 
N «t 0 ^^i2<7)pln * hS£ 0. 02/i m^Ilff-CjffiSS-grfco 
[0 13 9] 

>^£fr</^ pll 7R&8 blzffi&mtLtio 
[0 14 0] 
(»1^19) 

M£3fll¥2 0 0 OAt-MUplIi: Lfco ^<0iL y^T--;b^6 

0 0 tt-tTo^i p mm&ft<onmmz&m&<oftmm s i o 2 ^ifo. 3 

fx mt*ML/: 0 
[0141] 

pll<0±|:, N i - P t - Au-S n-Au#II^ 2 0 0 
OA- 3000 A- 3000 A- 30000 A- 1000 ATiFML^o --"C 
-C, N i (iff 1, Ptl^'JTi, S nltm 1 0* B H affMi> fLTPtiS 

€ o A u m (i f£ 2 B ^fMi t cof £ |fij± $ * & £ Jkfz -to 
[0142] 
(»2©»^I 1 1) 

-77> Smi40^#^^LT. l?^2 0 0 //mT\ Cu3 0%tW7 0% 

pt^^^'jn, fit a ufrhWL2>m2 (Djt^i&m*. - 

<7)ilHT% fl$Jg 2000A-3000A-12000 At*M L £ 0 
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[0 14 3] 

[0 14 4] 

1 OBfe*) 

^7i«l £8fc*L£f£> Itii 7 rf 3 S^fStfti 4 SrffiJgLT, 

^Cn|^7 -7 KH 5 <0 A 1 G a NJS**»ttii-* * L T, ffi3E*L£&< 

[0 14 5] 

(ntl) 

•5fcK, nln > ^ f h Lt «it^> nl^ 7 7 Kl 5±i:, T i —A 1 — 
T i - P t - Au^^i^Iti*, BI¥ 1 0 0A- 2 5 0 0 A- 1 0 0 0 A 
-2000A-6000 A-efSLtntSi: Lfc„ 3*«14<7)^#« 
1 0 £ 1 0 0 fx m i «L/:II, ittt^JJflt 1 0 <£>a®K p MMM^^ 
y Klil 3 t Lt, T i - P t -Au*t»JS4#iI«: 1000 A- 2000 
A - 3 0 0 0 AttlL^o ft> pliffl^7Ktil3li, /ty^r-y^O 

[0 14 6] 

nhtitzh EDf^li, ta>'lmraXlmm^l), MS^|fi]«»E 2 0 m A 
Ki3l/>T\ 3 7 3 nm«iM^L, ffi*(±4. 2mW, V f (± 3 . 4 7V 

[0 14 7] 

H«!l 2 . 

HMFU i u*5v>-c\ iioi^i^copiti^, mi¥2 o o o AoA g-ef 
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, mt)5. 8mW, Vfli4. 2Vt**So 
[0 14 8] 

mmm 3 . 

mm 1 1 isi«<7)#^^ j: Y) n o 7t 0 

[0 14 9] 

Tikmmnfcnmfrb, «2 4 8 nmOKr Fx^y7l/-f $:ffl^t, tti^J 
6 0 0 J/cm2t\ Ix— 1 mmX 5 OmmOtttCLt±E(0^fI^ 

® £ x * > l r w — <f£ salt t £«, \s - *rmMi~ x *) rmm 2 <Dmitm* 

[0 15 0] 

tfibtiTtLED^li, MIE2 0mAC^ fBfclf- ?r£fitf s 3 7 
3nmt**^ Vf(J3. 4 7V, M^lli4. 2mW^^/;„ Hi:, ^ 

[0151] 

Hj&fefll 4 . 

[0 15 2] 

nmm 5 . 
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h \Z M tBf \z mtW t L X Y A G t 7 )V - -7° 2 h M1R £ ti tz W^^tH* <!: £ 
^TL^ S i 0 2 fc^-r-'f > ^1 ^ LtffM Ltz 0 

[0 1 5 3] 

mmm 6 . 

HI (a) - (e) [Z7T,Lfzn^mz^\ El 5 (a) RZf (b) ^"TAI^ 
J&;ftffi«n tLT, t7r^ (CM) MOCVDR 

fc^ft^z&^XTkmw^m^. i o 5 o°cxmM<D? u -~>^£tT 

[0 15 4] 

(TM 2 ) 

M7 7rl 3 I MV>T. 7fcH#HM*. 5 10t:t7>^-7tTMG (l^'M 
-^TT'j^A) %m^K i«±t: G a N i ^^^'7 7 ri 2 2 0 0 A<7)I 
mxtiL&Z^fZo 
[0 15 5] 

i^?MM4 :A 7 7 7TOii tmg^^^iL^-c. i o 5 oti x 

±H-£-£, I 0 5 0t(:4ofcf>, ^fxCTMG, T^-t-Tfcffiv^ yy 
V--7°G a N J: 4' ^^^ft^Mftt/^* ft* 5 ^ mOjJljy-ej&K 

[0 15 6] 
(n|777 K15) 

1 0 5 0WMG, TMA, T>^E-7\ y7>?:ffl>/\ Si£lX 
10l Vcm3 K-7°L/:nIAl o. 3Ga 0 . 7NJ: f)44nS?57 K 
15^2. 5 ^mOM)?t:-7T^L^o 
[0 1 5 7] 

tB8E# 2003-3062651 
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^-v: 54/ 



mm 6 ) 

^tc, ?SS^9 0 0°Ci:Lt, Hf^CTMI ( h *^)\<j yv*>u) 
TMG> TMA^fflv\ SitlXlO 1 9 / c m 3 K-T'Lt^A 1 0 . 0 8 G 
a 0 . 9 2 *) %2>Wmm. *<D±.iZT> V-rf<D I n 0 . lGa 0 . 9 N «t 

#pm z . »is®/#ps(i)/Pfii©/#pi(D/»ii®/#Fi 

-•7°h Lfco 6 M\ 1 7 0 0 A^#ltT#P»ii (MQW) <h 

[0 15 8] 

(pi^77 vm 7 ) 

Tfc^B^'f, 1 0 5 0°CtTMG, TMA, T>-=E-T, Cp2Mg 
(y?n^>^yx^7^->W) £fflv*, Mg£ 1 x 1 0 2 0 /cm3 p 
-7"L/:A1 0. 2Gao. 8 N * *> P S * 9 v KS 7 £ 3 7 0 A^IRffT 

[0 15 9] 

(pl3>^^H8) 

Hc^T, pl^7 7Ki±C, TMG, TMA, T>^-7\ Cp2Mg£ffi 
v>T\ Mg^ 1 X 1 0 1 Vcm3 K-^LfcA 1 0. 07Ga 0 . 9 3 N «t 

pin > * * VM* 0 . 1 m<7»gSJ¥ JfX<Dffii 
ifIlLTMg^2X10 21 /cm3K-7°L/:Alo. 07Ga 0 . 93 
NJ;*)^l)i20pl3>^? M^0. 0 2 ^mOUff-CJSfiS-Srfco 
[0 16 0] 

j£fi#7&. itfi*, ^i/>«rRit.§»rtu*3v>-c, 7oo°c-er--'; 

>^£tfv\ pSi 7 5.^8 *>K®*£i/ifl:Lfco 

[0161] 
(*1W»^19) 

hi^i)¥2 0 0 OAtKUplii: Lfco ^©t, * y^T--^* 
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600 °c-riTo tz\k, p mm^n^mmm^mm^imm s i o 2 £fliJ¥ o . 

3 fx mt'ML/Co 
[0 16 2] 

pS4li<7)±^> Rh-I r-PtWflIMU:o 
[0 16 3] 
(%i2<7)Wgm 1 1) 

^lEtt^^M 1 0 t L"C> BI/¥^2 0 0 ^/ m-C\ C u 3 0 % t W 7 

<7)]l|f(-C x flilf 2000A-3000A-1 2000 ATM Lfco 
[0 16 4] 

$ i <7>m&m 9 1^2 <nm&m 1 1 <t £*tft£^^-e, 

#:£2gmi4^f£t H-^SJt^ 2 5 0°C-e-7°lxXJnl±LT»)i^L/i o CI 

[0 16 5] 

(^ftfflMl <7)l^*) 

Tltilliffl<7)R*ffi^^, ftg2 4 8 nmOK r Fx+y7l/-f*fflK, ffi^J 
6 0 0 J/cm 2 t\ 1 mmX 5 0mm«CU±E^^ffi^ 

I^x^r^>LTl/-f^ Hs|ft Lfz 0 V- *fm$t Tift* 2 OS-ffc^** 
MLt, t77^tSil^H*L/: a ?f)CiinlAlo. 3Ga 0 . 7 
NJ: nl^r; KJg 5 <£>5$ «9 HJPri* 2 . 2 //mflSC^^itifLtl 

[0 16 6] 

(n*K) 

■Sfcfc, nln>^ h t LX nl?7 y Kl5±i:, Ti-Al- 

N i - A u75^t4#iti^MU nil 1 2 h Lto f^t, #*tt<^5: 

3t m lo^ioo^mi -ews l mw&.^m&fa 1 0 oa® K P MM 



miiE#2 003-3062651 



mm 2003-190549 
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MU 1 3 t Lt, Ti-Pt-Au-Sn-Au & ^Jf HI £ 2 0 0 0 A~ 

3000A-3000A-30000A-1000 A"«!l L^ 0 ^ ~> 

>yi<z£ «T-£5^tL7^o 115 (a) W (b) C^tioi^ n«iii:pm 

[0 16 7] 

H^ii^LEDf^li, t'fX^lmraXlmmt^l), HR^IfilMaE 2 0 m A 
ICiSV^T, 3 6 5 nm«M^L, £^12 2. 4mW, Vfl±3. 6 Vt? 

[0 16 8] 

mmm 7 . 

*f=t#§l«jlffi-f &o ^HM^IJ-eti, §§«cK^4 6 0 nmtftv^*, G aN 
(J&fiffi**) 

iftfflSttLt, t7r^ (CBS) «t ») ^^>*«^fflv\ MOCVDRJS 

[0 16 9] 

(T*«) 

fr-ffWA) *fflv\ It±CG a N J: 7 ri 2 $:^2 0 0 A^If 

[0 1 7 0] 

(nln>^ Mi) 

A777iMi TMG^^^ih^r, ait* 1 0 5 orit±#$^ 1 

0 5 0tf:4ofcib, Hfl-^CTMG, T>^-7\ v^>£fflV\ Si^l 
XI 0 1 8/ C m3 K-7*LfcnIGaNJ:l)^^nl3>^^M^5 jU mro 

Et}fiE# 2003-3062651 
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[0 17 1] 

(nl^77 KJf ) 

-X^> 1 0 5 0°C-CTMG, TMA, T>^-7\ ->7>^fflv\ S i*5X 
10l7/cm3K-^U:nIAl 0 . 18Ga 0 . 8 2 N <fc «9 4 * nM? 7 
■y KB 5 £ 4 0 0 AOHJ9t?^« Lfco 
[0 17 2] 

ifiJSE*8 0 OtKLT, Ht^CTMI, TMG, TMA*fflv», S 
i Y--f<DG aNJ:») ^±CT> Y—~f<T> I nGaNi^ 

Pi^ ( »lS/#pi/BIi/#Fl/»iS^)E' : *i 
RM& 2 0 0 A. #P«£ 5 0 A^D¥t«L/: 0 iSttBfi, 7 0 

0 AO^M^Pflfci (MQW) fcfc&o 

[0 17 3] 

(pl^77 KH) 

tK^H^^. 1 0 5 Ot-CTMG, TMA, T^-T, Cp2Mg 
(^j-n/^^yi-Kny^) fcfflv*, MgHxl 0 2 0 /cm3F 
-^UAlo. 2Ga 0 . 8 NiH^pI^7Ki7^6 0 0A«f 

[0 17 4] 

^T^7 7Ki±CTMG> 7>*-7\ C p 2Mg £ffl^T, Mg £ 2 X 

1 0 2 l/cm3 K-rUG aN± *5 pl^>^^ hS£ 0. 1 5^mO 

[0 17 5] 
[0 17 6] 

(£ l 
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o o o c-e^f -ofzVk, pwmMwmitimKm^o&mms i o 2 £hij¥o. 3 

[0 17 7] 

piiO±i:, N i -P t -Au-S n-A u^^JSm^r. BD¥ 2 0 0 
OA- 3000 A- 3000 A- 30000 A- 100 OAtfMLt ---c 
N i (Jfii, Ptli^'JTi, Snlif 10* H Wi, ^LTPt^S 
nOlWOAuJf l±. S n**/-«';TJS^i£tS[-r*0«:IWihi-4S«I**^:L, flin 
* O A u « (i# 2 ^HflM* fc <Dftm&* ft± $ «r*^i"o 
[0 17 8] 
(»2 0g^Ji) 

2gmi4««<?: LT, HW**2 0 0// m"C\ Cu30%<hW70 %<D$i& 

000A-3000A-12000 A-ef^t^o 

[0 17 9] 
[0 18 0] 

1UJORH®^ l b> V&K2 4 8 nm^K r Fi+'/7l/-f ^ffl^t, tB^J 6 0 0 
j/cm 2 t\ U— f jfc* 1 mmX 5 0 mmO^i: LT±fBOjR*tffi£M£* 

[0181] 
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(nl«) 

nln>^^M±i:, T i -A 1 -T i -P t - A u*>&j£*#«W 
Ml? 1 00A-2500A-1 OO0A-2000A-6O00 A^Mf& 
Ltnlifc Lfc„ mn&&mZ 1 0 O^ml^iL^ *mt4^ 

IMI^ptlfflW^'^ KISt Lt, T i - P t - A ufrbJ&Z^mWki: 1 
000 A- 2000 A- 300 0A«U: o n^vf\z.£ 

[0 18 2] 

^htifzLE D^T-{±> t^^lmmXlmm^^ JHI^[p]mv)SE 2 0 m A 
[0 18 3] 

umm 8 . 

Rt LTYAGfc-g^LfcS i0 2 ^^-tr/^lt LTSftW^ff?-^ 

.itucj; »k fife ^St -SI WiM^WII ^^^o 
[0 18 4] 
HJfcffil 9 . 

fee LtYAGmUS i O 2 *=J--r-r 

[0 18 5] 

Hifefll 1 0 . 

^H»fl-et±, H«ft3 6 5 nm«Nt- KK U HI 
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f&MmmWLtLX, t77Yt (CM) J: i)fc&t£«*fflv\ MOCVDRId 

^SrtKfc^-cjMtgHSt*, i o 5 ottiiw^'j -->^*^tf o/jo 

[0 18 6] 

(TUb® 2 ) 

^'7771:^1, tR^htis^, 5 i ovx*T y*:~T ^tmg (h;*^ 

frffWJ*) itlCG a N i 7 7f 2 5:^2 0 0 AWHH 

Aza^cM : 7 TMGOA^ih^T, jSjgfc 1 0 5 0 °ctx± 

1 0 5 0ric&o££>, m^CTMG, T ^-t-T *fflv>, T^K 
-7GaNi *) fcSffiSJftSoaffc&^fl^ 5 /* mO«U?-Cj£ft3-£fco 
[0 18 7] 
(MMMS 2 6 ) 

tltflMi : RfiSgiSSt, ££KP!*fcOia£-C\ J^fH-^WCTMG, TM 
A, T>-=e-TS:ffl^, MWfA lGaN|26^0. 4 ^mWllftSg? 

%l£itZ>tztb<Di><DX\ T> K— ycoG a N*»f> S i ^ 1 X 1 0 1 Vcm3 K 
-7"L/:niAl o. 0 7Gao. 9 3 NitA 1 Ol 0 B B Jtt S i <D K-7*ft 

[0 18 8] 

(nl^7 7 KJf 5) 

1 0 5 Ott'TMG, TMA, 7>^-7\ V7>?:fflv\ S i £ 1 X 
1 0 1 9/c m3 K-7°L/:nSA 1 0 . 07^30. 9 3 N J: ^l)ni^7 
y 5 * 2 . 5 ^ m?)I)|fML/:o 

[0 18 9] 
(@&« 6 ) 

>kiz y um* 9 0 Ottat, M^CTMI (h'J>f;M>v7A) , 
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TMG, TMA*ffiv\ S i ^ 1 X 1 0 1 9/c m3 K--7°L7tA 1 o. 0 9 G 
ao. 9 1 Ni =5r*l»lEJi, ^±CT> K-7tf> I n o. OlGao. 9 9 

Ni")*i #ff* * , mwm(i)/#pm(£)/wwm©/#pm®/mm.m®/# 

0 0 A, #Pl®^©^(l)^fW6 0 Aomff-efMLTto Pfit«(4)co^y 
y Y--ft Ltz 0 
[0 19 0] 

(pi^77 vm 7 ) 

TMfc&B^*. 1 0 5 0°C-CTMG, TMA, r>^-7, Cp2Mg 
(•>^D^^^yx^7n>")i) £ffiv\ MgH X 1 0 2 °/cm3 K 
-•/Lf:Al o. 38Gao. 6 2 N «t 0 pM? ? v KH 7 £ 2 7 0 A^BI 

[0 1 9 1 1 

Iv^t, pl?77 TMG. TMA, 7>^-7, Cp 2 Mg^ 

ffiv>t\ Mg£4X 1 0 1 8/ cm 3 K-ytfcA 1 o. 07^30. 93NJ; 

&&H1 c9pM=r Mf£0. ljumWiH-C^ft?-^, *'XO 

Il^ilLTMg^ 1 X 1 0 2 0/ cm 3 K-^t^A 1 0 . 0 7 G a 0. 9 
3 N£0&&il2<7)pa=r>^bjl£0. 0 2 ^ mOUff-CjSe 
[0 19 2] 

y 7 Zft v \ p 7 S. 8 & $ «b Klg^f fc L o 
[0 19 3] 

Jjg£Mff 2 0 0 OAtMLTptti Lfc 0 -y ^T~-;u£6 

0 CC-Cffofc^, p*S^O«ffilfHj|ft»140«iiIRS i O 2 £H1J?0. 3 

[0 19 4] 

tBIE#2 003-3062651 
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[0 19 5] 

(* 2 1 1) 

*mi4**l 0 LT. §IJ?^2 0 0 ^mT% C u 1 5%«hW8 5%0 

52 OOOA- 3 0 0 0A- 1 2000 A"CBJ£ L fc„ 
[0 19 6] 

$ 1 Og^i 9 2 O^-g-e 1 1 

o ctu;<£*K ^i^* H a H ff^)i^^2^* H H H fM)i^^m*5:vHira$-^r 

[0 19 7] 

HJcO^tB^'b, f ft2 4 8 nmWK r Fx^y7l/-f ?rfflv^, ffi^J 6 0 0 
j/cm 2 t% ls—*fiti 1 mmx 5 0 mm<7)^^iC fC±fB£>R*tIi£ra** 

L"C> t77^«l *Bfc*Lfco T*12i:il)£ffiili2 6i:, $ 

ibClinlAl 0. 3Gao. 7NJ: ^-5nS^77 K150^1)1I|^2. 

[0 19 8] 

( n mm 1 2 ) 

nl3^?ni±i:, T i - A 1 -N i - Au?J»?>)£4#ilS*i 
SLTnISl2tLfco nttl2li, 0 ffi L»£#0. LT, <£M^S 

UBP^ri* 7 0 % <fc ? ClMLto fOt, 2ffmt£^£ 100// 
m£-C?MLfc&, #S14S1£1 0<7>SMKpm«*ffi<7VW KWffil 3 t Lt, 
T i - P t - Au-Sn-AuH*^II4 2 0 0 0 A~3 0 0 0 A-3 0 
00 A- 30000 A- 100 0 A«L/:o ^v>^:J:»)iK 
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frmLtio 05 (a) JBLU 1 (b) l^tJ:^:, nlll 2 t p 1 6 l±, * 
[0 19 9] 

#<btL7tLED*T-o^tt(i, mi l«J:ii:4ofc, HI WSftVtt 
t;iti-4ffi»WE (Vf) t^ti^mt^^^^WM. (Pulse) 

(DC) fc^o^r^t^*o-c*«5o -otH^i, giat?/-«;w^*Slt5 0 0m 

A (/<^IB2^sec, K£v>T, 3 6 5 nm«l* 

fcj^U tH^Jii 1 1 8mW, IE»«I±4. 9V, ^»T"W6. 9%T% 
H^fi-eS»*at5 0 0mAKi3V>t\ 3 6 5 nra«f^U W*N± 1 
OOmW, illl)±4. 6 V, Mi^f 5. 9%-C*>ofco 

[0 2 0 0] 
Jt»J 1 . 

llffllftLT, ^7?U (CM) <fc i)fc*£#Srffiv^ MOCVDRS 
^grtKfc^TTMtt^H^K 1 0 5 OU»»^)-->^fto/:o 
[0 2 0 1] 
(TttiS) 

A77ri:lv^ **MISC+, 510W>^7i:TMG (hV** 
^35fi; r> a ) fcffiv^ &«_tKG a Net DW?7r|2 *»2 OOA^IS 

[0 2 0 2] 

jiMfti : A'7 7 7iim TMG^^^jh^T, as* i o 5om-± 

1 0 5 orKfcofcfc, Si^CTMG, T>-=e-7£ffi^ T > K 
-7°G a N =fc l) ^^KfOli^W* 5 ^ mWl?-e**Hfc, 
[0 2 0 3] 

aWi: WSiiftli ^i:^SSt», I^CTMG, TM 
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tzlb<Di><DX\ yy Y-~f<T>Q a Nfrb S i £ 1 X 1 0 1 Vcm3 K-"7'L£ 
nSA 1 o . 07Ga 0 . 9 3 N t T? A 1 O?! H B 0 it t S i <T> K- "/* t £f£* tc 
< LtMLto 
[0 2 0 4] 
(nl^77 KB) 

1 0 5 OtTTMG, TMA, 7>^-7\ y7>» 4 Si^lX 
1 0 1 9/ cm 3 K-7'L/;nIA 1 0. 07Ga 0 . 93 NJ:^^nl^7 
•y KS 5 * 2 . 5 ,u m^IRI¥"C^ L/Co 

[0 2 0 5] 
(SIM) 

SJS*9 0 oricLT, JSMBMTXKTMI ( h >; *^l"f >v^A) , 
TMG. TMAifflV», Si^lXl0 19 /cm3K-7'U:Alo. 09 G 
ao. 9iNi»)44IIH, f©±i:T> K-^OI n o. OlGao. 9 9 

[0 2 0 6] 

(pl777 K«) 

tK^B^'K 1 0 5 0ttTMG> TMA, 7>^e~7, Cp2Mg 
(y? ? vi— fr~?{f* v^A) Mg£ 1 X 1 0 2 0 /cra3 K 

-7°LtjA1 0 . 3 8Ga 0 . 6 2 N <fc *) P M? => v KJf 7 * 2 7 0 A^i 

[0 2 0 7] 

(pln>^ Ml) 

ggv^T, pg?77 Ki±i:, TMG, TMA, 7>^~7. Cp2Mg?rffl 
v>T, Mg&4 X 1 0 1 Vcm3 K-7°Lf:A 1 0 . 0 7Ga 0 . 93^^ 
^^.|2(7)pl3>^7H^0. 1 / *m<Dmm~CJ&&2*t. %<D&. ifXCDffi 
f^llLTMg^lXl 0 2 0 /cm3 K-7°Lf:Al 0 . 07GaQ. 93 
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[0 2 0 8] 
[0 2 0 9] 

(«£) 

U ntfi*MtS/:*^ffi«:Stt, H 2 O p|3 > * ? H±CR hilt: 
, lltli L/c nl^7 y KS±KT i —A 1 — N i - AuSrML^o 
[0 2 10] 

#£>ti^LEDfH^i, H12 0 ( a ) KgrtH**^ h Lfco ^Jfc 

$11 0(:iot||t>nfc»^^ b;K±01 2<D (b) "C*»K GaNOM 

[0211] 

^*fc0 0 1 1 . 

mMW 1 0 \ZH^X, m 1 0 d nl^ 9 -y KJf 5 £ 2JfH3*{t& 

0 -e-OfflJ0>j&»±, HHH1 O^ItatLED^Mt^o 
(nl?7 7 Kg 5 ) 

1 0 5 OttTMC TM A, T — 7\ ->7>^fflv\ Si^lXlO 1 
9/ cm 3 K-^U nlA 1 0 . 0 7Ga 0 . 9 3 N X *) % 1 <D n MMit 
Wif$i5a^l. 7/,m©Ilt*MU £<b«<7)JLK, Si £2X10 

1 7/c m3 V-y°Ltz nlA 1 0 . 07 Ga 0. 93NiU^f2Wnit 
ft^^f 5 b £ 0 . 8 ^ mOiHt'ML, % 1 ©nllWifti 5 a 
t m 2 CO n Mffc^^Sffc* 5 btt'iot, n|?7 7 KJS 5 t Ltz 0 

ZtUZX^X&htLfzLEDm^li. 1 0 «fc •} ^IEI*«I±76 J 0. 3 Vfl 

[0 2 12] 

HJfeflJ 1 2 . 

1 1 k&^x^ mfem 6 *>k<o& n \z Ltz 0 m?>£M. nmm 1 1 tm 

tHfiEiTf 2003-3062651 
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ii:LTLEDMt^c 

amm e ) 

^]££ 9 0 0T;ULT, Ift^CTMI, TMG, TMA^fflt\ S 
i 4- 1 X 1 0 1 Vcm3 K-7 0 L*:A 1 0 . 09Ga 0 . 9 1 Ni ^^^ 
-eolCT^K-^Ino. 0lGa 0 . 9 9 N X & 

Zn?*i2 0 OA. ^Pm®-®^^ti^ 1 5 0A^Il)?^MLfCo :tic 

[0 2 13] 

1 3 . 

mm i o tcisv^T, nmnm^mk, gttiLTv>& nin>n mio^ 

[0 2 14] 

1 4 . 

mnm i o u < li 1 1 -ei#ibtL^*?-t;ov^-c, nmnM^mk. *&iti* 

<DZx0 2 W2. 2) 9£)g|l?l. 5/,m-t:-)S;M-t<i>o 

b 2 0 5 UB#fs*£2. 4) ^Ti0 2 (®*f^2. 7) v>T & HfiK^Sb* 

[0 2 15] 

HJ&fll 1 5 . 
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[0 2 16] 

nmm 1 6 . 

mm I 0 i|W]#co^^^J: 19 L EDST^i^o 

^ ■/ - - f - y mm k i «? , 3c&mm± a ± vumm * ftfc l tz m& z m 
< LEDm^<v±m&£mMw±^m^m%ttmz-£z>o ®i 5 o°c<7)^]$-c3 

@eS £ ft> fil?^-^M)¥ 20-3 O^mO^-fOyll 4 $ 0 

10 2 17] 
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[0 2 18] 

HJfcfll 1 7 . 

Ell 4C^*i4J:^:iyf>/(:J: •) p N#^SM)ffi£S 

m$-t$rfc&, *Wiii 6 ti^KptgL **v»j±-t«; ft 

U ->epfflJK.fc 19 3-tM >**Ji£}fM£-£&o --"C, 
SM*'>'J a-vWflgJc^^^/ittfl-Srfeffli - **^^. SJS 1 5 0°C 1B# 

[0 2 19] 

Tfc*^- <h -r z> z. t w^-e * a o 

[0 2 2 0] 

HJfefll 1 8 . 

DAG (r-V>y^nX) ^»^o $IiMCi5^tl±, m 1 5 «t 
5^t>?S14S 6 > pl^7 7 K« 7 33 «fc p SI 3 > ? * M8i:*lttf< >"7° 

t±ilE#2 003-3062651 
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x, mtm 1 5 1 mm^^-r- < 1 4 HMts» 

[0 2 2 1 ] 

H«0 1 9 . 

*mMMx&, mtmi 6 tmrn^^^^^xmitm^mi^m^^i^uir^ 
0 X7f>^a ^M<b^#2*#«?-^ffl®^^^Sdti®^isit, h«ji 5 

[0 2 2 2] 

%-rh^t-h^m^itmm.t^-^^t^x^^o z^x^tz^jtmmt. mm 
mitrnt Lxmm^ntxfr&o 

[0 2 2 3] 

mnm 2 0 . 

*mtmxi±, mmm 1 6 [z&^xykhfctz^m^itm^*. mi^-rx 
ti^g^f&TfcitT- 3 0 %^tf*i/mm^xr4 K-r^o ^d-c^ 

fflv^tL^®^$tJ±#^Pia^tL-r\ A u - s n^^smtt^w^^ti 
< . #^"»/6 J 8 0%~ 9 OVoXJbh A g^-* h £ffiv>& ^Stl^tt^ffiti-CBo 

fcbfHf 2003-3062651 
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4 4 h^WtiA u7^46 KT**CWKJ£tt-*"*o 
[0 2 2 4] 

>XiZ, 7 x-JM f ^,|-> 'J n- >tl» 1 0 0 w t % UBffi^l. 5 3 
) K*t LX. teWM t LX¥-mr& 1 . 0 fx m, MM 7 0 m 1 / 1 0 0 g "C* 
^flK^^^v^A (Stff^l. 6 2) ^3wt°/ottH, 
- X 5 $3-|W«# Srtr -9 o >k tzMW&m iz£ I) ULttzfSkiftt-ttiib* 3 0^1 
ftlLtl^«IL^ft?-fr^o LTl#^n7^tt4«^4 8£^* 

£o 7 0°CX3B#Piih Stfl 50txifBF^M$:lto d*u;«fcl) 

< (iMit^^^i2^)ito2ii:MLt^ ij , ^mi^itm^- comma 
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